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Retrograde iliofemoral endarterectomy 
facilitated by balloon angioplasty 
Luis A. Queral, MD, Frank J. Criado, MD, and Peggy Patten, RN, Baltimore, Md. 
Purpose: The purpose of this study was to explore the feasibility of iliofemoral 
endarterectomy performed through a single groin incision. 
Methods: Thirty-two patients aged 34 to 75 years (mean age 63.4 years) with a male/female 
ratio of 20:12 underwent 36 lower extremity inflow reconstructions from July 1989 to 
September 1994. Surgical indications were for limb-threatening ischemia in 24 patients 
and for claudication i eight patients. The procedures were done for occlusive disease of 
the external i iac artery and common femoral artery with patients under either spinal 
(n = 24) or  local (n = 12) anesthesia. Intraoperative baUoon angioplasty with fluoro- 
scopic guidance preceded open retrograde iliofemoral endarterectomy. Adjtmctive 
procedures included 18 profundaplasties, ight femorofemoral, nine femoropopliteal, nd 
one femorotibial bypasses. 
Results: Thirty-three of the 36 cases were initially successful. The three failures were in 
patients with extensive calcification. The mean follow-up has been 36.4 months, and the 
patency rate was 80.5% at 3 and 4 years. The four failures noted on follow-up were caused 
by three common iliac artery stenoses and one iliac system occlusion. The former group 
was successfiflly treated with balloon angioplasty/stent, and the latter patient required an 
aortofemoral bypass. No operative deaths or limb loss occurred in this series. 
Conclusions: Retrograde iliofemoral endarterectomy facilitated by baUoon angioplasty is a 
safe, easy-to-perform, and viable option for patients with combined external i iac artery 
and common femoral artery occlusive disease. Midterm results (36.4 months) are 
favorable, and most hemodynamic failures are easy to correct with standard endovascular 
techniques. (J VAsc SURG 1995;22:742-50.) 
Atherosclerotic occlusive disease of the external 
iliac/common femoral artery as a cause of decreased 
inflow into the lower extremity is a commonly 
cncountcred clinical problem. Patients o afflicted are 
admitted with varying degrees of ischemia nd have 
a weak or absent groin pulse. The severity of the 
ischemia iscategorized by noninvasive evaluation and 
the anatomic extent of blockages delineated by 
arteriography. 
The goal of treatment is the reestablishment of 
normal arterial inflow into the lower extremity, and 
several treatment options are available to the practi- 
tioner. Endovascular procedures uch as balloon 
angioplasty with or without stenting have been used 
to treat his problem but have proven to be ineffective 
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in the long term. I Traditional surgical procedures 
such as bypasses and endarterectomy are more 
reliable approaches but usually require more than one 
incision and have a correspondingly significant mor- 
bidity rate. Vitale and Inahara 2 reported a 10% 
incidence of complications in a series of 60 patients. 
An alternative and safe method of restoring 
arterial inflow through a single groin incision would 
be clearly advantageous and is the focus ofthis report. 
This new approach combines endovascular and 
traditional surgical techniques. A purposeful exten- 
sive iliofemoral dissection is created with a balloon 
angioplasty catheter after the surgical exposure of the 
common femoral artery and its branches is carried 
out. A retrograde endarterectomy is then performed 
with the previously created subadventitial dissection 
plane used for extracting the atheromatous cord. 
MATERIAL AND METHODS 
Thirty-two patients were entered into the study. 
They were admitted to the Maryland Vascular 
Institute from July 1989 to September 1994. All had 
weak or absent femoral pulses. Their ages ranged 
from 34 to 75 years (mean 63.4 years) with a 
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Table I. Results of angiography 
No. patients Arteriographic f ndings 
33 
3 
8 
18 
10 
Diseased/patent EIA/CF 
EIA/CF occlusion 
Contralateral iliac system occlusion 
Deep femoral rtery stenosis 
Ipsilateral SFA occlusion 
E/A, External iliac artery; CF, common femoral artery; SFA, 
superiicial femoral arrery. 
male/female ratio of 20:12. Limb-threatening isch- 
emia was present (ankle/brachial ndex equal to or less 
than 0.4) in 24 patients (four bilateral), and claudi- 
cation was noted in eight patients (ankle/brachial 
index equal to or greater than 0.4). Arteriography 
was performed on all. Patients with a total obstruc- 
tion of the abdominal aorta or of the entire iliac 
system were excluded from the series. Similarly, 
patients with tortuous or extremely calcified iliac 
arteries were also excluded. Inclusion required that 
the common iliac artery on the afflicted side had, at 
the very least, a rudimentary but patent lumen. The 
angiographic findings are listed on Table I. 
The 33 patients with a diseased but patent 
external iliac artery had extensive atherosclerotic 
involvement along the whole length of the vessel. The 
pattern of disease was clearly nonfocal. The hemo- 
dynamic significance of the external iliac artery was 
clinically apparent, and intraoperative pressure mea- 
surement at the common femoral artery in all cases 
showed a gradient of 30 mm Hg or greater systolic 
pressure in all cases. 
Retrograde iliofemoral endarterectomy was car- 
ried out in an operating room with specialized 
radiographic digital fluoroscopic imaging capabili- 
ties. The procedures were performed with the patient 
under local anesthesia with sedation (n = 12) or 
with spinal anesthesia (n = 24). Operative time for 
performance of the iliofemoral endarterectomy aver- 
aged approximately 35 to 40 minutes and was 
performed as follows. 
Surgical exposure of the common femoral, super- 
ficial femoral, and deep femoral arteries was carried 
out through a standard vertical groin incision. The 
patient was given systemic anticoagulation with 
intravenous heparin, and a 7F sheath was placed into 
the common femoral artery, and its tip was advanced 
into the distal portion of the external iliac artery. 
Angiography was performed through the sheath with 
a hand injection and G-arm fluoroscopic imaging. A 
guide wire (usuaUy a Terumo glide wire; Terumo 
Corp., Tokyo) was maneuvered through the diseased 
after balloon 
angioplasty 
Fig. 1. Balloon angioplasty of external iliac artery is 
performed purposely causing extensive dissection. 
iliac system into the abdominal aorta, and then 
balloon angioplasty was performed (Fig. 1). The 
diameter of the balloon was the same as the external 
diameter of the external i iac/common femoral arte> 
ies measured uring operation. Repeat angiography 
was performed to confirm a purposely extensive 
dissection in the treated vessels. In three cases where 
the external i iac artery had no lumen, the guide wire 
was advanced subadventitially in retrograde fashion 
and maneuvered into the proximal common iliac 
artery (CIA). Balloon angioplasty was then per- 
formed effectively separating the atheromatous core 
from the adventitia of the external i iac artery. Last, 
the sheath was removed while the guide wire was left 
in place. A retrograde ndarterectomy can then be 
carried out. 
An arteriotomy was made in the common femoral 
artery, and standard endarterectomy was started. The 
arteriotomy was transverse in 10 cases where the 
athermanous plaque did not extend into the deep 
femoral artery or when an adjunctive bypass was not 
intended. Most patients (n = 26) had a vertical 
femoral arteriotomy. 
Careful attention was paid to the origins of the 
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ring stripper @p 
c~ 
Fig. 2. Dissection plane is used to pass ring stripper and 
separate atheromatous core from outer media/adventitia of 
external iliac artery. 
deep femoral and superficial femoral arteries to 
ensure a subsequent patent outflow tract. The end- 
arterectomy was extended into the most proximal 
portion of the proximal femoral artery across the 
origins of the circumflex branches. A "ring-type" 
arterial stripper was selected to fit snngly over the 
atheromatous cord and then advance in retrograde 
fashion proximally (Fig. 2). This was done under 
fluoroscopic ontrol. The stripper was removed after 
reaching the origin of the external i iac artery adjacent 
m the internal iliac artery. The passage of the ring 
occurs in the subadventitial dissection plane previ- 
ously created by balloon angioplasty. This allows 
maneuvering of the ring without rupmre of the 
artery. The atheromatous core can then be easily 
removed with the aid of a damp as shown in Fig. 3. 
In patients whose common iliac artery is significantly 
narrowed by atheromatous plaque, a Palmaz stent 
(Johnson & Johnson Intervention Systems, Warren, 
i 
Fig. 3. Atheromatous core is extracted with clamp. 
N.J.) can be deposited at the same time (Fig. 4). This 
was done in 12 of the 33 initially successful cases. 
Intraoperative retrograde angiography with digi- 
talized C-arm fluoroscopy was performed to ensure 
the anatomic adequacy of the inflow procedure. 
Pressure measurements were also recorded to ensure 
hemodynamic corrcction of the preoperative gradi- 
ent. Last, adjunctive procedures to establish an 
adequate outflow track were carried out as listed on 
Table II. 
RESULTS 
Balloon angioplasty-facilitated iliofemoral endar- 
terectomy was initially successful in 33 of the 36 
cases. All three immediate failures occurred in 
patients with extensive xternal i iac calcificafion. The 
retrograde ndarterectomy was not able to be carried 
out in this subgroup because the desired dissection 
plane was never achieved. Three patients required 
standard bypasses (end aortofemoral and two il- 
iofemoral) to correct he presenting ischemia. There 
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Table II. Procedures to improve 
outflow tract 
Adjunctive procedures No. of cases 
Profundaplasty 18 
Fem-fem bypass 8 
Fem-pop bypass 9 
Fem-tib bypass 1 
Fern-fern, femorofcmoral; Fern-pop, femoropopliteai; Fem-tib, 
femorotibial. 
were no iliac perforations, and average blood loss was 
less than 300 ml per case. There were no deaths or 
cases of limb loss in this series. Postoperative 
complications consisted of three moderately sized 
groin hematomas that did not require surgical 
evaluation and one superficial incisional infection 
that responded to routine wound care. 
All patients included in this study were clinically 
and noninvasively monitored on an ambulatory basis 
every 6 months beginning 3 months after surgery. 
The mean follow-up has been 36.4 months, and 
patency of the external iliac and common femoral 
artery has been noted in 29 cases for a success rate of 
80.5% at 3 and 4 years, respectively, ascalculated by 
life-table analysis (Fig. 5). The four failures occurred 
within 18 months of the initial procedure and 
consisted of three stenoses and one occlusion. These 
patients complained of recurrent ischemic symptoms 
and were noted to have weakened (n = 3) or absent 
(n = 1) femoral pulses. Duplex scanning correctly 
located the anatomic location of the three common 
iliac stenoses and also identified the patient with 
thrombosis of the whole iliac system. The stenoses all 
occurred in the common iliac artery and were 
subsequently successfully treated with a Palmaz stent. 
The patient with an occlusion required a corrective 
aortofemoral bypass. None of these patients under- 
went repeat angiography before being taken back to 
the operating room. Intraoperative digital angiogra- 
phy was performed to locate the site of CI stenosis 
before deployment of a Palmaz stent. The cause of a 
totally thrombosed iliac system in one patient is 
unknown, although we suspect an inadequately 
performed endarterectomy during the original pro- 
cedure. 
DISCUSSION 
Aortoiliac occlusive disease is usually segmentalin 
distribution and therefore amenable to effective 
surgical treatment. 3 In more than 90% of patients 
with symptoms, multilevel disease is present on 
arteriography. 4 This well-known atherosclerotic pat- 
Fig. 4. Residual atheromatous plaque in common iliac 
artery is treated with Palmaz stent. 
tern was noted in this scries of patients, although 
individuals with complete common iliac and aortic 
obstructions were excluded from the study (Table I). 
Presenting symptoms in our patients were mostly 
severe ischemia (n = 24), attesting to the high 
incidence of infrainguinal occlusive disease usually 
present.S This pattern of atherosclerosis has been weil 
dcscribed by Darling et al. 6 as quite typical. It is also 
important to note that external i iac atherosclerosis is 
accompanied by common femoral artery disease in 
most cases. The occlusive process does not respect the 
inguinal igament as a barrier. Mthough the exact 
number of patients with isolated external iliac and 
common femoral artery disease is not clear, the 36 
candidates for this procedure over a period of 5 years 
reflects a relatively low incidence of this peculiar 
pattern of atherosclerotic disease. 
Varied methods for the surgical reconstruction f 
iliofemoral artery disease are available. 6 The most 
frequently used technique today is that of bypass 
grafting. This approach is definitive, feasible, and 
expeditious. 7,8 However, bypassing to the femoral 
arteries does have a significant morbidity rate that is 
largely avoidable by the single groin incision advo- 
cated by the authors. 
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Fig. 5. Cumulative patency rate of treated external i iac/common femoral arteries is illus- 
trated. 
The direct removal of occlusive arterial lesions is 
termed endarterectomy and was the first technique that 
was effectively used in vascular surgery. 9-n This 
procedure is feasible becanse atherosclerotic plaques 
are pathologically ocalized to the intima and subad- 
jacent media. The outer media and adventitia re 
spared, thereby allowing a cleavage plane to be 
developed between the diseased and nondiseased 
layers. Interestingly, this same plane is the orte also 
developed by balloon angioplasty) 2 Keeping this in 
mind, the ease of endarterectomy after purposely 
creating an arterial dissection balloon angioplasty 
becomes quite clear. 
Endarterectomy for the external iliac/common 
femoral artery segment has the primary advantage of 
use of autogenous tissue and therefore issignificantly 
less prone to infection. On the other hand, there are 
disadvantages to this technique. Orte is the vulner- 
ability of an endarterectomized artery to recurrent 
atherosclerosis. The incidence has been calculated to 
be less than 1.5% per year beginning after the third 
year of the follow-up, l°-n The second isadvantage is 
the greater skill and experience r quired for effective 
performance of the technique. This is an important 
issue because few vascular surgical trainees have 
properly learned how to perform endarterectomy 
during the past two decades. A third disadvantage is 
that in our experience this technique is not suitable 
for patients with extensive or circumferential mural 
calcification rloted on plain abdominal x-ray films 
because of the marked difficulty in establishing the 
proper cleavage plane. Last, patients with marked 
tormosity of the external iliac artery are not good 
candidates for this procedure because of the danger of 
rupmre of the vessel when a rigid ring stripper is 
being passe& 
Our smdy shows that iliofemoral endarterectomy 
facilitated by balloon angioplasty is a technically 
feasible and safe procedure that yields acceptable 
midterm results. This approach is an attractive 
alternative to traditional endarterectomy that usually 
requires an additional proximal incision and signifi- 
cant technical sldlls on the part of the surgeon. 
Another advantage of this approach is that it allows 
the performance of the procedure in an average time 
of 30 to 40 minutes wirb minimal blood loss. The 
spinal anesthetic required by most of our patients 
(n = 24) was dictated by the need for adjunctive 
distal reconstmctions. However, we were able to 
perform the procedures in 12 patients under local 
anesthesia with sedation who only required a con- 
comitant profundaplasty. It is also important to note 
that in the event of failure (during either the 
intraoperative or subsequent follow-up period) a 
standard bypass is still available. 
Occlusive disease of the external iliac/common 
femoral arteries is frequently treated at other centers 
with percutaneous transluminal angioplasty (PTA). 
This therapeutic alternative merits close scrutiny to 
determine its suitability. In 209 external i iac artery 
PTAs reported by Johnston, 1 the predicted 3-year 
cumulative success rate was 57% for men and 34% 
for women. These PTA results are clearly inferior to 
the ones reported in the series. It is not yet clear that 
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stenting will provide a more durable result han PTA 
alone. The use of a steht to oppose elastic recoil is 
attractive, and early results are promising. 13-15 How- 
ever, in our experience, good results with stents are 
more apt to be obtained with focal lesions, and the 
patients in this series do not fit into this category. For 
this reason, we believe that iliofemoral endarterec- 
tomy facilitated by balloon angioplasty is superior to 
PTA with or without use of a stent. 
A new approach to the problem of external i iac 
arterial disease consists of transluminally placed 
endovascular g afts (TPEGs). These are devices that 
consist of a new vascular conduit and elements to fix 
this conduit. Marin et al. 16 have reported their early 
experience with TPEGs for the treatment of aor- 
toiliac disease. Early results are encouraging but 
becanse longer term results are not yet available, the 
indications for use of this novel approach is unclear. 
Furthermore, many technological barriers still exist 
in deploying TPEGs along with the problematic lack 
ofapproval from the Food and Drug Administration. 
Total occlusion of the iliac arteries has been 
treated by a combination of lytic therapy 17 and 
interventional procedures such as balloon angioplasty 
and stenting, is Although this approach is attractive, 
as many as 25% ofpatients have incomplete clot lysis, 
and bleeding complications are in the 5% range. 17 
Furthermore, long-term patency rates are inferior to 
those of standard surgical procedures previously 
discussed. 
The actual performance of balloon angio- 
plasty-facilitated retrograde iliofemorat cndarterec- 
tomy requires a specialized surgical suite equipped 
with a G-arm x-ray fluoroscope and a radiolucent 
table. The availability of guide wires, exchange 
catheters, heaths, and balloon angioplasty catheters, 
along with a thorough familiarity with these instru- 
ments is likewise mandatory. 
After the surgical exposure of the common 
femoral artery and its branches, the first portion of 
the procedure involves creating an extensive xternal 
iliac dissection. This is easily performed with balloon 
angioplasty and is confirmed by angiography. The 
balloon diameter required to create the desired 
dissec6on usually exceeds the external diameter of the 
external i iac/common femoral arteries by i or 2 mm. 
Rupture of the artery can be avoided by use of 
balloons no larger than what is required to create an 
extensive dissection. The common femoral artery is 
not opened by standard arteriotomy until ballooning 
of the external i iac artery is complete. However, in 
cases where the external iliac artery is totally ob- 
structed (n = 3), the endarterectomy cleavage plane 
is begun in the common femoral artery before the 
retrograde subadventitial passage of the wire into the 
external iliac artery. Balloon angioplasty is then 
coaxially performed, and the wire is advanced proxi- 
mally into the patent common iliac artery lurnen. 
The retrograde endarterectomy is performed 
through an open common femoral artery by use of 
ring strippers. Hemostasis i achieved by use of a 
vessel loop around the most proximal portion of the 
common femoral artery. This portion of the proce- 
dure should be performed with the guide wire in 
place. By doing so, the possibility of urgent coaxial 
balloon tamponading of an iliac rupture exists along 
with the capability for stenting the common iliac 
artery (if required) after the endarterectomy is 
complete. The latter is an important consideration 
becanse three of our patients had a recurrence as a 
result of untreated common iliac artery disease, This 
happened early in our experience and should be 
avoidable in the future by a more liberal use of stcnts 
in patients with significantly diseased common iliac 
arteries. 
The retrograde passage of a ring stripper is 
surprisingly easy to perform. Perforations can be 
avoided by choosing the smallest size that comfort- 
ably fits over the atheromatous corc. The advancc- 
ment of the ring is stopped at the bifurcation of the 
common iliac artery. By doing this, the ostium of the 
internal iliac is not altered, although in 16 of the 36 
cases the hypogastric artery was chronically occluded. 
The complete xternal i iac core can usually then be 
removed by firmly grasping the offending plaque 
with a clamp and applying entle but persistent distal 
traction. The pefformance of retrograde ring endar- 
terectomy without a facilitating balloon angioplasty 
is certainly possible. However, this traditional ap- 
proach as not achicved widespread popularity in the 
United Stares. We suspect that the reason for this is 
a fear of arterial injury by the blind passage of the 
rings. 
Most of our patients were afflicted with infrain- 
guinal disease and therefore required adjunctive 
procedure as noted on Table II. Ipsilateral bypasses 
were performed in 10 patients (nine femoropopliteal 
bypasses and one femorotibial bypass) who were 
admitted with open pedal ischemic lesions. Bypasses 
were performed on these patients with open lesions 
to optimize healing. Patients with rest pain or 
clandication did not require more than an ipsilateral 
profundoplasty o correct heir symptoms. In cight 
patients, a contralateral iliac occlusion was treated 
with femorofemoral bypassing with the endarterec- 
tomized side serving as the donor limb. 
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The morbidity rate o f  the described retrograde 
iliofemoral endarterectomy in our patients was very 
low, and no postoperative deaths were noted. The 
mid-term results (36.4 months follow-up) are quite 
acceptable and can probably be lowered in the future 
by (1) avoiding procedures in patients with heavily 
calcified external iliac arteries, and (2) a more liberal 
use of  Palmaz stents in patients with significant 
common iliac artery disease. Long-term results are 
unavailable at present. 
Ambulatory follow-up in our patients was carried 
out in our offices by use of  routine physical exami- 
nation and continuous-wave Doppler recordings at 
the common femoral artery and use o f  a color-coded 
duplex scanner. All four patients whose iliofemoral 
endarterectomy failed were easily diagnosed by 
adherence to standard criteria. Repeat arteriography 
confirmed the cause of  failure as stenosing lesions in 
the common iliac artery in three cases and the total 
obstruction of  the common,  cxtcrnal, and internal 
iliac arteries in the other case. 
In  conclusion, balloon-assisted iliofemoral endar- 
terectomy is a safe, easy-to-perform, and viable 
option for patients with combined external iliac and 
common femoral artery occlusive disease. Our  mid- 
term restflts (36.4 months) are favorable, and most 
hemodynamic failures were easy to correct with 
standard endovascular techniques. 
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DISCUSSION 
Dr. WiUiam R. Flinn (Baltimore, Md.). We all know 
aortoiliac endarterectomy predates aortofemoral bypass 
grafting, hut the latter has become the most widely 
accepted and most successful technique for the treatment of 
aortoiliac occlusive disease. Tmly successful alternative 
revascularization procedures must first provide a reduced 
operative risk compared with major intracavitary aortic 
procedures and also offer the excellent long-term patency 
that standard aortic reconstructions have been proven to 
achieve. 
Extraanatomic bypasses such as axillofemoral and 
femorofemoral re safer, but axillofemoral bypass is not 
durable, and femorofemoral bypass requires a normal 
donor iliac vessel in a disease distribution that's typically 
bilateral. This report of an experience with the innovative 
technique of balloon angioplasty-assisted hromboendar- 
terectomy appears to fulfill both of the critical criteria for 
snccess. 
In 1978 Professor Vollmar from Ulm, Germany, 
presented his experience with retrograde iliac endarterec- 
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tomy with a loop stripper. Would you speculate on why 
that procedure did not catch on at that time and why it 
should catch on at this time? 
How does the use of the PTA balloon catheter in your 
sophisticated operating room imaging environment im- 
provc results over previous studies with endarterectomy 
loops with snares or plaque-crackers that were reported by 
Professor Vollmar 20 years ago and performed then under 
what must have been truly primitive imaging eonditions? 
What's the real benefit of this technologicäl upgrade in the 
conduct of these procedures and will it stand the scrutiny 
of our new consumers, the managed cost robber barons? 
The anthors' techniques eertainly conform to Professor 
Vollmar's definition of success in this area: short, safe, and 
simple. However, there were a substantial number of 
ipsilateral revascularization procedures in the reported 
series. When profundaplasty was required, was ä separate 
endarterectomy of the deep femoral artery performed? And 
then was patch closure of the profundaplasty required, 
eliminating the potential advantage of no prosthetic 
material? How many patients had the proccdure performed 
through the transverse arteriotomy that the figures show? 
It looked like the surgicäl procedures had long, extensive 
arteriotomies in the femoral artery. Additionally, is this 
procedure ver a stand-alone procedure? Have the authors 
documented the mean increase in resting ankle/brachial 
index (ABI) in those patients treated only with transfemo- 
ral balloon angioplasty-assisted hromboendarterectomy? 
Concern has arisen in the past that blind retrograde 
endarterectomy ight leave residual atheromatous debris 
and produce thrombosis or embolization to branch or main 
vessels treated. Logically, TEA of the common and external 
iliac artery might compromise hypogastric perfusion. Dr. 
Queral is weil known for his seminal contributions to our 
understanding of erectile physiology and has demonstrated 
the critical relationship between hypogastric perfusion and 
male sexual function. Because nearly 60% of the patients in 
this study were men, do the authors have any objective 
radiologic or noninvasive assessment ofhypogastric perfu- 
sion after these procedures? 
Dr. Luis A. Queral. The reason that standard retro- 
grade ndarterectomy with a ring has not been very popular 
is that it's scary to put these rings in, and it takes 
considerable pushing blindly in retrogräde fashion. Doing 
so you can readily rupmre the external iliac artery, you don't 
know where the plaque nds, and you have no angiographic 
control of what's left behind when the plaque does not 
come out in one fiall core. I think that's the reason that 
many surgeons have not continued to use this technique, 
and this is the main benefit of preparing the artery by 
causing the dissection with the balloon angioplasty. It is a 
cost-effective t chnique that requires certain expenditure to 
prepare the operating room to be able to do this safely. I
believe that this is occurring more and more. 
The endarterectomies that were performed for the most 
part were of the deep femoral ostia, and the size of the 
arteriotomy varied. More often than not a longitudinal 
arteriotomy was performed, and whenever possible we 
used autogenous tissues, often a piece of saphenous vein, 
but in every case where the superficial femoral artery was 
obstructed, the patients did undergo patch angioplasty 
with the superficial femoral artery. We did not see 
atheromatous debris, although it is important o look 
closely at the external iliac artery after the procedure to 
make sure that there isn't much debris there. That could 
certainly adversely affect the result of the proeedure. 
Sexual function has not been a major issue with this 
group of patients because the hypogastric artery is spared. 
The endarterectomy proceeds only to the origin of the 
hypogastric artery, so for that reason that was not a major 
issue. 
Dr. Carol A. Raviola (Philadelphia, Pa.). Have you 
had the opportunity to use other modalities besides 
angiography to assess the appearance of your residual 
lumen? Have you examined it with angioscopy or with 
intravascular ultrasonography (IVUS) ? Have you modified 
your angiographic technique to assess the completeness 
and smoothness of the endarterectomy? 
Dr. Queral. We have not used angioscopy, although 
we certainly have that capability, believing that with dilute 
contrast you can get a very good idea of what's left inside. 
The intravascular ultrasonograph is a very expensive piece 
of equipment that the hospitals are not willing to buy 
because it's not a patient charge item. 
Dr. Keith D. Calligaro (Philadelphiä, Pa.). What was 
your success rate in causing dissections? When you first 
inserted aballoon in ä lesion, ifyou did not get a dissection, 
did you keep increasing the size of the balloon to cause a 
dissection? And if that's the case, didn't you ger more 
perforations? 
Dr. Queral. We used the balloon originally. Most of 
the time you can canse a pretty extensive dissection by 
pieking a balloon 1 mm larger than the external diameter 
of the external i iac artery. If you don't, you can go 1 mm 
higher after doing that, and we did not have any 
perforations of the iliac artery. If you use a very large 
balloon to begin with, you can eertainly split the adventitia 
and what's left of the media. If you progress in the fäshion 
stated, the adventitia is remarkably strong, and rupture 
does not occur. 
Dr. Frank I. Veith (Bronx, N.Y.). When we perform 
aortoiliac stented grafting, we do essentially the same 
procedure that has been described except hat we do not 
pass the ring stripper. It has been remarkable when the 
entire external iliae core has come out with no effort 
whatsoever. 
The other difference in what we are doing is that we 
insert a graft that lines the artery. Currently I can not say 
which method will be best. There will have to be some kind 
of prospective study. Dr. Queral's method may be better, 
or putting a graft in may be better. 
We have had three instances in which we have ruptured 
the external iliae artery inadvertently. Most of those 
patients have had heavily calcified arteries. With the stented 
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graft it does not matter because the ruptured area is lined 
with the graft and the rupture is of no consequence. 
Dr. Robert W. Hobson I I  (Newark, N.J.). How 
rauch calcium is a "lot of calcium"? And how would you 
decide to use or not to use this technique with calcified iliac 
arteries? 
Dr. Queral. I can't eil you how much is enough, but 
if you don't need dye to look at the artery then that's 
probably more than enough. The trouble with calcified 
arteries is that they are more britfle and you can't find the 
plane between the plaque and the outermost media. The 
ortes that we wound up having trouble with that were 
reported as an initial failure were because I couldn't do this, 
and I wound up putting a hole in it distal to the inguinal 
ligament. So I did not consider that a rupture of the balloon 
angioplasty, but it was a clear-cut failure. 
We also are doing intraluminal bypasses, hut intralu- 
minal bypasses are best suited when you have marked 
disease of the whole iliac access. And the possibility exists 
in total obstruction of the iliac system to make way through 
some of the thrombus with urokinase and then subjecting 
the patient to, it can be termed adistal aortofemoral bypass. 
And, of course, this is what you've been doing in an 
extraordinary advancement i  vascular surgery, and I think 
that we have a way to go before we find the ideal way of 
treating these patients. 
Dr. Dominic A. DeLaurentis (Philadelphia, Pa.). 
Toshio Inahara has written several studies wherein he did 
an eversion endarterectomy of the entire external iliac 
artery. It is a fairly straighfforward technique, with an 
optional additional suprainguinal small incision. 
Do you see dissection i  every one of these that you did, 
or did you do some of them where you didn't really see a 
dissection but you did it anyway? 
Dr. Queral. You've got to see a dissection. 
Dr. DeLaurentis. So you really saw with dye a 
dissection in each orte of these? 
Dr. Queral. Yes. Once you cause a significant dissec- 
tion, then the passage of that ring is very easy. Not only 
that, you still have the guide wire in place going all the way 
up to the aorta so that in the unlikely event hat something 
bad should happen, all you have to do is insert a balloon 
angioplasty catheter, and it gives you the time to make a 
small suprainguinal retroperitoneal approach to take care of 
the problem. 
Dr. Delaurends. And there are no problems pushing 
retrograde with those rings? 
Dr. Queral. If you create enough of a dissection, it's 
extraordinarily easy. 
Dr. John J. Ricotta (Buffalo, N.Y.). Do you put the 
catheter ight at the point at which you want your 
endarterectomy to end proximally or begin proximally? 
How do you make it stop right at the internal iliac artery? 
Dr. Queral. You advance the guide wire weil into the 
aorta, and then you put the balloon angioplasty catheter 
coaxially over the guide wire and go ahead and balloon. 
Dr. Ricotta. But is the balloon right at the origin of the 
internal iliac artery? How do you get your plane to stop 
when you put that stripper up? How do you stop at the 
internal iliac artery? 
Dr. Queral. You do this untier fluoroscopic guidance, 
so you know exactly where the internal iliac artery is, and 
we have stopped with the rings at the level of the internal 
iliac artery. It seems that the plaque there has a tendency to 
pull away from that point. 
Dr. Ricotta. But the balloon can be inflated anywhere 
in the external i iac artery to start with? 
Dr. Queral. The balloon is no longer an issue. The 
baUoon has already been extracted. 
Dr. Ricotta. When you start the dissection, where do 
you blow the balloon up? Do you go up to the origin of the 
internal iliac artery? 
Dr. Queral. We go across the origin of the internal i iac 
artery. 
Dr. Harry L. Bush, Jr. (New York, N.Y.). Would you 
explain to us a little more about how you size your balloon, 
the size of the balloon versus what you believe is the native 
artery? Do you start off with a relatively small balloon and 
then work your way up until you ger your plane of 
dissection, or do you start with a large balloon and clearly 
overdistend as a way of achieving that dissection plane? 
Dr. Queral. We start with a balloon whose size is 
roughly the external diameter of the external i iac, perhaps 
1 mm larger at the most. It's my feeling, although I'm not 
sure, that ifyou start with too large a balloon to begin with 
that's when you're going to have a rupture. 
Dr. Bush. But then it" you don't achieve it with that 
initial size balloon, do you go to a larger size? What is your 
limit of how much you're willing to distend the artery in 
order to get the dissection plane? Because in my experience 
I can't always achieve it with the size that you would 
normally use just for an angioplasty or a stent placement. 
Dr. Queral. The largest hat we've gone is 2 or 3 mm 
larger than the external diameter. Then a dissection has 
always been present. 
Dr. Robert S. Walsky (Emerson, N.J.). There are 
many different ways to get this equipment. And there is a 
way to combine getting this equipment with your ortho- 
pedic colleagues who require a lot of fluoroscopy now. 
There are machines that will allow you to do roadmapping 
in the operating room. You can also get cheaper tables that 
can extend out. Instead of getting a whole $300,000 or 
$400,000 room, you can get a rauch cheaper room that can 
be used in conjunction with orthopedics. 
When you say the external diameter of the vessel, are 
you saying operative measurement or from what you see on 
your angiogram as your starting point? 
Dr. Queral. Operative measurement. 
